Introduction
Revising the system Ce0 2 -Ce 2 0 3 -Ge0 2 , three crystalline phases of identical Ce/Ge-ratio = 1 resulted from different preparative approaches. CeGe0 4 is the well known scheelite-type compound which retains the tetravalent cerium from subsolidus reactions of lGe0 2 xlCe0 2 at elevated temperatures (1000-1500 K) under an oxidizing atmosphere of normal or elevated pressure [1] , The compound Ce 2 Ge 2 0 7 , which contains cerium in the trivalent state exclusively, has recently been obtained by employing the corresponding molar ratio 1 Ge0 2 -I-1 Ce0 2 under a slightly reducing atmosphere at elevated temperatures T> 1645 K under open system conditions [2, 3] . We report here on the third germanate, which showed an identical molar ratio of cerium: germanium = 1:1 but mixed valence Ce 3+ /Ce 4+ in an X-ray single crystal structure analysis.
Experimental a) Preparation of Ce 2 Ge 2 0 72
Opaque blue crystals several tenths of a millimeter in size have been isolated from a batch, which had been prepared at 1555 K under normal pressure nitrogen atmosphere (99.999%, flow rate 12 1/h) in a NETZSCH-Thermoanalyzer (STA 429) employing finely grained GeO. (Preussag 99.999%) and Ce0 2 (Auer-Remy 99.99%) as starting materials. When providing the identical molar ratio of 1 Ce0 2 :1 Ge0 2 but annealing the sample at temperatures T> 1600 K colourless transparent Ce 2 Ge 2 0 7 crystals occurred as the dominating phase in the batch beside some contributions of crystalline Ce0 2 and glassy Ge0 2 . Dif-* Reprint requests to Prof. Dr. J. Felsche.
Verlag der Zeitschrift für Naturforschung, D-7400 Tübingen 0340-5087/85/0600-0755/$ 01.00/0 ferent slopes of the thermogravimetry curves TG 1 and TG 2 in Fig. 1 correspond to different losses in weight of the samples yielding cerium germanate phases of Ce 2 Ge 2 0 7 or Ce 2 Ge 2 0 7 2 in the isothermal treatment for about 5 h at 1555 K and 1645 K, respectively. Microprobe data proved equal atomic proportions of cerium and germanium for both of the crystals. Essential information on the constitution of the new cerium germanate has then been achieved by single crystal structure analysis.
b) Crystal structure analysis
Triclinic symmetry was established from a set of BUERGER-precession photographs on a small blueviolett crystal, prismatic in shape (0.1 x 0.05 x 0.02 mm). Space group Pl/Pl has than been confirmed from three-dimensional intensity data collected on a Syntex P3 four-circle diffractometer at room temperature employing Mo-Ka-radiation. Further experimental conditions of data collection and final /^-values are given in Table I .
After correction of intensity data for absorption heavy atoms have been located by direct methods [4] and subsequent least squares refinement (SHELXTL 81). Extinction correction has been applied as (F = F c /(1.0+0.002xO.00011 xF c 2 /sin 2<9)) (Fig. 2) . This phase meets the stereochemical conditions for tetravalent cerium, as it is found in the tetragonal scheelite type structure of cerium(IV) orthogermanate CeGe0 4 (space group I4 x /a, a G = 5.9 Ä, c = 11.8 Ä) [1] and as well those for the trivalent cerium cation, which has recently been described in the cerium germanate of composition Ce 2 Ge 2 0 7 [2] . In this cerium (III 8~ as found in the given mixed valence germanate (Fig. 3) . Individual Ge -O bonds show strong variations from the mean Ge -O bond length of 1.76 Ä. It is interesting to see that none of the bridging oxygens 0(7), 0(32) of the digermanate nor of 0(18), 0(21) in the trigermanate groupings is involved in one of the cerium-oxygen coordinations here, whereas both of the bridging oxygens 0(5) and O(ll) of the triorthogermanate grouping in Ce 4 (Fig. 4) . The stacking sequence is determined by special shifts of the zig-zag patterns of the cerium atoms. From this feature of typical stacking sequence a, b, b', b", b'", a, b, b', b", b'" of heavy atom layers the structure of this mixed valence cerium germanate is related to the 5 structure types within the series of trivalent rare earth germanates [3] , which show similar stacking sequences of 3.2 Ä equidistant RE 3+ /Ge 4+ puckered layers [3] , Cerium cations show 6-to 8-fold oxygen coordination in the given mixed valence structure with 2 out of 10 cerium atoms forming significantly short mean Ce -O distances (Table II) . Sevenfold oxygen coordinated Ce (7) Further discussion on the state of valency of the cerium metal in this germanate, as far as features of non-stoichiometry or the mixed valency state of cerium are concerned, will be opened as soon as equilibrium studies in the system Ce0 2 -Ce 2 0 3 -Ge0 2 and Halleffect measurements on corresponding samples will be completed.
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